This note gives a counterexample on Reis [1] . Using a certain family of utility functions, this note not only gives a sharper representation than that of Reis but also demonstrates that interest rate inelastic money demand does not lead to superneutrality. This implies that superneutrality does not exist when uncerinty is introduced.
Introduction
Reis [1] characterized the dynamics of the money-in-thetility model (Sidrauski, [2] ) by using the money demand function to explain the mechanism in a very intuitive manner. One of his main conclusions is that when asming that the government can control nominal interest rates by setting any growth rate of money supply, monetry policy does not affect any level of consumption and capital stock as long as either money demand is inelastic with respect to nominal interest or money and consumption are separable in the utility function. Subsequently, Lioui and Poncet [3] attached uncertainty with Reis' framework to demonstrate that superneutrality is valid only in the case of an interest rate inelastic money demand. However, both studies do not pursue a sufficient investigation on the relationship between the money demand function and the utility function.
This note gives a counterexample for their statements. That is, we show that within a certain family of utility functions, interest rate inelastic money demand does not lead to superneutrality. An intuitive explanation is as follows. A nominal interest monetary policy affects real variables through the product of the interest rate elasticity of money demand and the elasticity of the marginal utility of consumption with respect to money. When conmption and money are perfectly complementary, the former elasticity is zero but the latter elasticity takes infinity. When the product of both elasticities converges to a finite value, such a policy is still effective.
S-Sidrauski Economy
In order to prepare a counterexample, this section briefly reviews a Reis-Sidrauski economy and reconsiders the assumptions on the utility function of Reis [1] .
In the economy, , , and , respecttively, denote consumption, capital stock, and real balances or just money. Technology is characterized by a constant parameter
of depreciation rate and a production function The author is grateful for a grant-in-aid from the Ministry of Education and Science, the Government of Japan (21530277). 1 In the conventional monetary policy with a constant rate of money growth  , we should add
to the two equations in order to describe the system. 
respectively, represent the inverse of the intertemporal elasticity of substitution, the elasticity of the marginal utility of consumption with respect to real money balances, the interest rate elasticity of money demand, and the consumption elasticity of money demand.
Reis [1] , in his proposition 2, stated that money is superneutral when  Before providing the example, we discuss a set of assumptions regarding the utility function. Reis [1] assumed , , , , , and . When we assume , then
, implying that the government should set zero nominal interest rates. In addition, when we assume [4] . Using the total differential form:
we obtain   , the product of  and  is not necessarily zero.
Counter Example
Because we cannot prove the conjecture in the above general class of utility functions, we set a somewhat restrictive class to give a counterexample. Let is constant, this is exactly the class of utility functions Lucas [5] proposed. In order for u to be strictly increasing and strictly concave with respect to and , respectively, we assume that and 
The right-hand side of the above equation is positive and strictly decreasing for all , 2 and, accordingly, there exists an inverse function
. Thus, the money demand function m c  is well-defined. The elasticities of the money demand function with respect to consumption and interest rates are, respectively, unity and
The last equality is established by using Equation (1) 
2 In fact,
Equation (3) indicates that the elasticity of the shadow price c with respect to money is represented much more clearly than that of Reis [1] . That is, the elasticity Finally, we present a parametric example. The utility function is described as
where 0 
Concluding Remarks
In summary, using a larger set of utility functions than that of Lucas [5] , we not only give a sharper representation than that of Reis [1] but also give a counterexample. When consumption and real balances are perfectly complement, then the interest rate elasticity of money demand is zero but a nominal interest policy is not superneutral. Only in the case of a separable utility function does superneutrality survive. This discussion assumes that consumers have perfect foresight and no uncertainty exists. When uncertainty is introduced, following Lioui and Poncet [3] , separability does not assure superneutrality. Therefore, no superneutrality exists with our family of utility functions. 
